Early activation of the alveolar macrophage is critical to the development of lung ischemia-reperfusion injury.
Activation of the alveolar macrophage is critical to the development of nonischemic inflammatory lung injury. The present studies were undertaken to determine whether the alveolar macrophage plays a similarly important role in lung ischemia-reperfusion injury. The left lungs of male rats were rendered ischemic for 90 minutes and reperfused for up to 4 hours. Treated animals received liposome-encapsulated clodronate, which depletes alveolar macrophages. Injury was quantitated in terms of vascular permeability, tissue neutrophil accumulation, and bronchoalveolar lavage fluid leukocyte, chemokine, and cytokine content. Lung homogenates were also analyzed for nuclear translocation of the transcription factors nuclear factor kappaB and activator of protein 1. Depletion of alveolar macrophages reduced lung vascular permeability by 53% compared with that seen in control animals (permeability indices: 0.88 +/- 0.07 to 0.46 +/- 0.04, P <.001). The protective effects of alveolar macrophage depletion correlated with a 50% reduction in tissue myeloperoxidase content (0.62 +/- 0.07 to 0.33 +/- 0.03, P <.006) and marked reductions in bronchoalveolar lavage fluid leukocyte accumulation. Alveolar macrophage-depleted animals also demonstrated marked reductions of the elaboration of multiple proinflammatory chemokines and cytokines in the lavage effluent and nuclear transcription factors in lung homogenates. It is likely that the alveolar macrophage is the key early source of multiple proinflammatory mediators that orchestrate lung ischemia-reperfusion injury. Depleting alveolar macrophages is protective against injury, supporting its central role in oxidant stress-induced cytokine and chemokine release and the subsequent development of lung injury.